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SECTION 1.-AEROLOGY. 

SECTION II.-GENERAL METEOROLOGY. 
THE SNOWFALL OF THE EASTERN UNITED STATES., 

By CHARLES FRANKLIN BROOKS. 
[Dated: U. S. Bureau of Plant Industry, Washlngton, Dee. 18. 1914.1 

INTRODUCTION. 

SNOWFALL OBSERVATIONS. 

The earliest observations of snowfall hi the United 
States were made by independent observers. These rec- 
ords are to be found in their original journals and scattered 
through news apers, almanacs, books on climate, storms, 
or travels. &eat snowstorms have always received at- 
tention. Sidney Perle has collected t,he reports of ninny 

1891) , the delight of the advocate of the “old-fashioned 
snowstorm ” (1). 

As re ards more or less continuous records, sonie oh- 
servers %ave nzerely recorded tlie days on w h d i  snow 
occurred; others have, in addition, from time io tiiiie 
mentioned the ap roximate depth of snowfall and snow 

servations. The manuscript Meteorological Journal of 
Gov. Williani Plummer, E ping, N. H., 1796 to 1834, in 

full snowfall records day by day, but also has them neatly 
summarized for the whole period (2). The American 
Almanac from 1834 to 1861 published tlie results of 
meteorological observations a t  several 
the series containing snowfall records. lodget has sum- 
marized some of these and others; they are given in his 

such in his “Historic f3 torins of New England” (Salem, 

water, and still ot Yl e n  have mnde complete snowfall ob- 

the library of Blue Hill 0 6 servatory, not only contains 

many Of 

Arniv post surgeoils 
However, few re- 

days and snowstorms were included. In  1819 Surg. Gen. 
Lovell organized meteorological observations in the United 
States Army on a h i  basis. In  1836 the New York 
Legislature established the “ New York University sys- 
tem” of meteorological observations. Snowfall days were 
regularly recorded and del) th of snowfall received some 
attention. In 1836 Pennsylvania be an a State weather 
service, the reports goin to Prof. 5. P. Espy, of the 
Franklin Institute (3). fi 1S40 J. P. Espy, on taking 
charge of the Army meteorological observations , suc- 
ceeded in procurin the services of more than 100 volun- 

aged Joseph Henry, then Secretary of the Smithsonian 
Institution, in the establishment of a weather service 
national in scope. Such a service went into operation in 
1849. The Patent Office observers (outgrowth of Meigs’s 

tary observers. lf e, with Loomis ant1 Redfield, encour- 

~ 

I Thh work Is the revhd ma’or ortion of a thrsis submitted 8s part o1,the require- 
m a t s  far the degree of doctor d)&~~~phy in meteorology at Hamard University. It 

from June, 1913, to ay, 1911, under the supervhion 01 Prof. Robert DeC. 
The section on “The Distribution of Snowfall in Cyclones 01 the Eastern United 

Stat&’ was published in the YONTHLT WEATFIEII REVIEW, June, 1914,43: 318-330,- 
Tk dd07. 

system), the observers of the State services, and many 
other voluntary observers sent meteorological re orb as 

recorded as distinct from rain (4). From 1559 to 1871 the 
Survey of the Northern and Northwestern Lakes, under 
the En iiieer Corps of the United States Army, observed 

a part of the Sinithsonian system. Melted sno 2 all was 

snowfa fi days among other nieteorological phenomena. 
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I Army Meteorolo icd Register 18% 1840 1851 185.5 1MO Appendix to tho Statis- 
tical Report on the iickness and kordlity ih thehrmj of t i e  finited States Imm 1~5.5- 
1860. by R. H. Coolidge.) 

2 Regularly ublished in the annual reports of the Regcnts 01 the UnivcrsIty of the 
State of New fork  1825-1M9 and for a few stations later. See also F. 8. Hough, Naw 
Tor% M~teorolo.gy.’l&p3-l&5O,’and l@l-lW. 

a Orlgmal manuscripts In the archives 01 the Weather Bureau. 
4 Annual Report on the Smve of the Northern and Northwestern Lakes for llic yrnr 

endlng June 30,1867. by W. F. aynolds, Appendix U, Report of Gecrelary of \ V u ,  2d 
sess 4th Con vol. 2,18tii’-@3. * See &ure h c l o w .  

FIG. 1.-Graphic representation of the history of organlzad snowfull obsercutions,in the 
eastern United State% (RIght-hnnd wale indiratej number of slatloiis reporlii~g.) 

In  1870 Congress authorized the meteorological division 
of the Signal Service. In  1873 this new bureau took over 
the preceding records from the Arniy surgeons, and in 
the same year the Smithsonian Institution transferred 
its meteorological work to the Signal Service. Esten- 
sire observations of the depth of snowfall for each 24 
hours be an in the spring of 1854. “The number of 

24 hours was determined as accurately as possib e by Ig inches an % tenths of inches of snow which fell durin the 
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i &cord. 1 Depth. 11 Record. I Depth. 

1 I-cars. I lnrhcs. k m ~ l  Imhts. 
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18 61 
............... \\’orcestw,hus ._.I  12 55 18 51 

Hartford, Conn .................. .: 24 ‘ :: 1 18 45 

measurements made at points where the snow ap eared 

work of the Army Signal Service was transferred to the 
Department of A,griculture and the present Weather 
Bureau was organized (6). 

Fi e 1 represents graphicall the history of organized 

Mississippi River, and figure 2 shows the history of the 

to be of average depth” (5). In 1891 the meteor0 f ogical 

m o  2Y all observations in the 9 nited States east of the 
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IO :dL, only tlir suowfa~v of 10 inches or more were enera~y iven 
 summary 1W-1995 in the Annual Summary of the donthly \#eat& Review for m. 

nlaed into the Climate and Crop Serslce. 1895-1.W. 

PIO. 2.4raphic representation of the hbtcny 01 publication o! snowfall data by the 
U.S. Signal Service and ,the U. 8. Weather Bureau. (Righbhaud scale Indicates 
number of stations reportmg.) 

ublication of snowfall data by the Signal Service and 
Leather Bureau. 

SNOWFALL DISCUSSIONS. 

Perhaps the earliest discussion of the snowfall of the 
enstern United States is in C. F. Volney’s, “A View of the 
Soil and Cliniate of the Unit,ed States of America” (7). 
From 1795 to 1798 Volney was traveling in this country, 
and during that time gathered the information presented. 
The heavy snowfall of northern New England and eastern 
Canada is mentioned in marked contrast to the snowfall 
of equal latitudes in Europe. Southward the snowfall 
decreases rapidly. Vir inia is described as practically the 
southern limit of slei&ng; the distribution of sleighs 
seen in barnyards indicates this. In  the Appalachians the 
snow goes much farther south. 

Two extraordinary snowstorms are mentioned: At 
Norfolk, Volney sa s that 5 feet of snow fell on February 

the ni ht February 14. Most of the snow in the eastern 
Unite d States is said to come with northeast winds. The 

4,1798, and 40 inc I es more with a northeast wind during 

influence of available moisture as a considerable factor in 
snowfall was recognized; Volney says that Quebec has 
more snow than Montreal because it is not so f a r  from the 
Atlantic. The Ohio Valley and the lee shores of the Great 
Lakes have wet northwest winds in winter because of the 
moist surfaces traversed. 

Dr. Samuel Forry in his “Climate of the United States 
and its Endemic Influences” (New York, 1842), and 
“Meteorology” (New World, New York, April! 1S43), 
touches on snowfall in a general way. He mentaons the 
well-known protection whch a snow cover, as a poor con- 
ductor of heat, affords vegetation. In discussing alleged 
changes of climate in this country two of his quotations 
relate to snowfall. He quotes Xichard Sexton as follows: 

But there mill doubtles be an amelioration in this articular [climate] 
when Canada and the United States shall become tfickly peopled and 
generally cultivated. In thls latitude then like the same parallels in 
Europe at preeent, snow and ice will become rare phenomena. * * * 

He also quotes from Thomas Jefferson’s Notes on 
Virginia: 

Snows are less frequent and less deep; they do not lie below the 
mountains more than one, two, or three days and very rarely a meek. 
They are remembered to have been former1 frequent, deep, and of 
long continuance. The elderly inform me tiat the earth ulled to be 
covered with mom about three months in every year. 

Such statements Forry justly claims are disproved by 
records. 

Lorin Blodget devoted two ages to snowfall in lis 

He uses tliita gleaned priiicildly from the Anierican 
Mnianac, and the Army’s and States’ observations. l i e  
iiientions the usual transiency of snow south of the 
Great Lalies as compared with the 2 feet or more of 
snow which stays on the ground for several months in 
northern New England, northern New Tork, and eastern 
Canada. Blodget remarks on the great variation of 
snowfall from year to year. In New Pork there are 
prodigious amounts sometimes; in the winter of 1S55-56, 
in one storm 3 to 5 feet of snow fell on the plain of west- 
ern and central New York, and still more in the niouii- 
tains ewt  and south. Other winters may puss with 
relatively little snowfall. Westward the snowfall gen- 
ertdly decreases. However, in the vicinity of Lake Su- 
perior the snowfall is heavy, but less than the estrenies 
of New York. 

Below or south of the 41ut parallel the anow are extremely irreg- 
ular and yet often profuse and excessive. They are more likely to 
occur in E ebruary and the spring months aa estnordinary phenomena- 
than in the early part of the minter, and instances are frequent of pro- 
fuse April snows. A few citations of the observed average depths of 
mow may be given here [Table 11, taken from various published no- 
tices mainly (p. 345). 

TABLE 1.-Obstrved averup depths of motifall ut variozcs ptriods andfmm 
varzoiis soiirces. 

voluminous ” Wiiiiatology of t I! e United States” (8). 

I Natlonsl Almallau for 1W3. 
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Surely from the rough comparison of present-day 
records with those of 50 years earlier no widespread 
change of snowfall is indicated. 

Probably the first set of maps re resenting the snow- 

tion of Prof. Mark W. Harrington in 1894, then chief of 
the Weather Bureau (9). There are ei h t  charts showing 
the snowfall for each month from Octo er to Ma . Ow- 

in a general way only. The size of the individual charts, 
7x41 inches, gives a good indication as to the detail. 
Lines of e ual snowfall are drawn for 0, 1, 3, 5, 10, 15, 

nimt of the records being not over 7 y e a  long (1S84- 
1S91). 

The main features of the charts are the snowfalls in 
esceas of 20 inches in the winter nionths in the Upper 
Lake region and northern New England. The January 
chart shows snowfall s0ut.h to central Florida. In  the 
very brief discussion acconipanying thesu charts Prof. 
Harringt-on lays iiiost emphasis on mountain snowfall. 

In Prof. Frank Waldo’s ”Elementary Meteorolog ” 

of the United States is giwn (lSS4-1P91). The heaviest 
snowfall indicnted is in the Lake Su Jerior region. In  the 

country as n w1151e siiow sc~ldoni lies on tho ground south 
of the 31st parallel nor south of the. 331 on the coast, of 
the South Atlantic St.at,es. 

Prof. A. J. Henry, in the MONTIILP WEATHER REVIEW 
for March, 1898, published mean annual snowfall data 
for 159 regular Weather Bureau stations throughout the 

The 
United States, and for 24 Canadian ones. 
of the periods vary between 3 and 11 years. These ata 
are shown on a map by lines re resenting 0,  1, 5, 10, 

stations, the heavier snowfall on the east, than on tho 
west, shores of the Great Lakes, is indicated. The Appa- 
lachians have heavier snowfall than the plains east or 
west. The 0 line does not include all of Texas and but 

fall of the United States was publis P ied under the direc- 

mountains, thc distribution of snowfal Y could be shown 

and 20 inc a os. The period used is froni 5 to 20 years, 

ing to the limited number of stations, % {  articular y in the 

(New York, 1SR6), a chart of the mean annual snow 9 all 

test, Prof. Wiililo s:iys that, at  I ow nltitudes in the 

20, 30, 50, and 100 inches of sno wp all. Even with so few 

little of Florida. 
In 1906 the Weather Bureau published a lar e work 

entitled “ Climatolom of the United States” us flullctiii 
Q of the Weather Buy;?au (10). For the United States east 
of the Mississippi tlie data presented we from 355 sta- 
tions. Includiiig the car 1903, most of the records tire 

the positions of the 5-, 50-, and 100-inch lines of cqual 
annual snowfall are described. The correspond roughly 

nous tables which coiiiprise most of the book (900 pages), 
the avera e depth of siiowfnll is given for each month, for 

Tho 

tables for each State is r. general discussion of t f 0 Of to the o- 
i a t a  are arranged by States. At the beginnin 

y p h i c  features, temperature, and precipitation. $he 
etails of snowfall distribution are mentioned, even to 

the estent of describiiig some sevwc snowstorms, par- 
ticularly in the southern States. In connection with 
the maximum snowfall in 34 consecutive hours, the storm 
of Narch, 1888, is said to have set the record for the north- 
easteh States, and the severe snowstorms of Februar 
1895, and February, 1899, for the southern States. zi 
the discussion of the snowfall of Wisconsin the appareutly 

eater snowfall in the northern and southern arts of the 

reletively greater distance of the middle from cyclone 

less than 15 years in 9 ength. In  the general diacusuioii 

to those on the chart presented be T ow. In  the volumi- 

each of t ?l e four seasons, and for the ycnr. Also the 
reatest depth in 24 hours is given for each month. 

ga t e ,  aa compared with the middle, is ascri % ed to the 

tracks on the norbh and south in winter. The heavy 
siiowfd of upper Michigan and western Ontario is 
attributed to the influence of the Lakes, which is felt’ 
on the south and east shores because the wind is re- 
vailingly northwest in winter. Concerning South d ro -  
lina it 1s stated that, although the average snowfall is 
heaviest in the hi h western part of the State, the greatest 
34-hOu.r snowfa6 occur in the center. s his part is 
exposed more to the northeast winds which bring heavy 
SUOW.~ Three snowstorms in Florida are mentioned, those 
of February, 1895 and 1899 (ll), and December, 1901. 
Of these the 6rst two gave 2 to 4 inches of snow in the 
northern part of the State. 

Some snowhll means are contained in the “ Summary 
of the Climatological Datu, for the United States by Sec- 
tion” (12). These were prepared from 1908 to 1912 by 
tlie section directois of the Weather Bureau. Monthly 
and annual snowfall means at  411 stations in the north- 
ern United States for eriods of 4 to 39  yea^ (usually 
including 1908) are pu 6 lished here. Snowfall is usually 
mentioned in the general climatological discussions ac- 
com anying each section. For instance, the influence 

winter the high temperature of Lake Michigaii frequently 
causes rain on the west shore of the lake while a snow- 
storm is in progress inland (13). Convenient topo- 
graphic maps showing the climatolo ical stations of the 

A chart representing the mean annual siiowfd of the 
United States from 1895 to 1910, prepared b C. F. 

Royal Meteorological Society, April, 1913. For the east- 
ern United States data froni about 700 stations were used. 

of t E e Great Lakes is described. In  the fall and early 

State are included in the summary B or each section. 

Brooks, was published in the Quarterly Journa i- of the 

BUYYARY. 

Volnny recognized the general relation between snow- 
fall and the proximity of extensive moist surfaces. Forry, 
in addition, knew of the protective action of a snow cover 
on vegetation and sou h t  to disprove the iden that snow- 
fall is decreasing. Bkdget, with some observations a t  
his dis osal, was able to ive a ood description of the 

showing the snowfall of the whole country were probab y 
those prepared under the direction of Prof. Harrington. 
These were monthly maps and Prof. Waldo added ai1 
annual m e  to them. The increase in the number of ob- 
serving stations and in the length of the snowfall records 
enabled Prof. A. J. Henry to produce I I  niore detailed 
annual snowfall ma in 1S98. In  1906 lie further 
described the snowfalfof the United States, and six years 
later (1912) C. F. Brooks was able to map the snowfall in  
the mountainous parts of the country. 

Y snowfal P in the eastern &ited 8tates. The firvt ma s 

DISCESSION. 

Today, with still more data available, an estensive 
study of the snowfall of the United States is ossible. As 
a first ste States 

The order of treatment of this subject will be: (1) estent 
and accuracy of data used; (2) discussion of tlie distri- 
bution of snowfall and the factors involved. The charts 
presented include: a. average monthly snowfd, Sep- 
tember to May; 6. average annual snowfall; c. average 
directions of snow-bearing winds, December, January, 

the snowfall of the eastern Inited P 
is here c k arted (charts C.F.B. 1-15) and discussed. 

The snowstorm of Feb. 25-26,1914. ma be ciM as an illustration of this One foot 
of snow fell in the central region of South &roIlna and Georgia, but lass in t i e  west an$ 
south Th& snow was ractlcallp gone within 8 week. Prof. Henry states that this IS 
u8ualiy true for the Sou% Atlsntlc end Gulf States. Snow Is considered a burden, lor 
it f~ nom wnverted hto Slurb. 
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10-13 
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36 
17 
13 
23 
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14 
32 

11 

12 

18 
13 
36 
1 

11 
3 

20 
15 

363 

30 

February,.and March; d. avera e annual number of days 
with 0.1 inch or more snowfl; e. special charts and 
diagrams illustrating the snowfall about the Great Lakes. 

DATA. 

All available published snowfall data for the stations 
east of the Mississi i River from July, 1S95? to June, 
1913, were tabulate8w months (see fig. 3). This period 
begins with the general public.ation of the data from the 
cooperative stations of the Weather Bureau. Longer 
records were not-used, smce in ordFr to bring out the true 
geogra hic. relations. of Such. a variable c.limatic factor as 
mod&, homogenelty in tlme -- i. e., a uniform funda- 
mental period-is es~ential.~ 

The accuracy of these published data is doubtful in 
many instances. The observations of the dept,h of snow- 
fall, usually-made only once a da .OK once a mowstorm, 

packing, melting, .and evaporation (14). Further errors 
arise in the printing, tabulation, and reduction of the 
data. However, on the find ma s, the effects of such 

the use of such extensive data. 
The following table shows the extent of published snow- 

fall records of different lengths for each &ate: 

TABLE 3.-AVumber of stations furnishing anowfall data .for the united 

contain senous errors due to B rift.ing, wind and rain 

errors seem t.0 have bqen practic 3 ly eliniinataecl t,lirough 

States east of the Miamhippi R v w ,  1895-191s. 

6-9 
years. 

-- 
18 

5 2  
1 
0 ....... 

20 
15 
19 
10 

6 8  
16 
11 
33 

2 6  
15 

4 3  
19 

22 
36 
39 
1 

8 4  
16 
4 

7 2 3  
11 
15 

409 

42 

.................. . -- 
i Number stations having snowfall rerord for- 

A&. 
m 
8 
2 
0 
42 
36 
37 
71 
31 
22 
29 
47 
50 
1 
4tl 

plete. 

State. 
Total. 

- 
95 
28 
8 
2 

83 
117 
108 
175 
81 
47 
79 
9a 
187 
17 
110 
3s 

lo 
2 

-- 
8 
6 

2 1  
0 0  .............. Florida ..................... 

m g i a  ..................... 
Indians .................... 

5 
a0 
16 

1 E& of the Mlsstssippi only. 

The data were reduced with the aid of an adding ma- 
chine. The monthl and annual avera es obtained B P were first lotbed on T arge scratch ma s of t e individual 
States an( P the lines of equal snowfal were then drawn. 

records were too ry ar apart. 5 or most States, the records 

On the monthly charts lines for 0, 1, 3, 5, 10, 15, 20, 30, 
and 40 inches were used, and on the annual, those of 
0, 1, 3, 5, 10, 30, 30, 50, 70, 100, and 130 inches. In  
drawing these limes I used only the means based on records 
for t,he entire 18 ears, e-xce t where stations with such 

14 to 17 years long sufficed to a in the gaps. But in 
................ -_ - __ __ _. - . - 

Sre MONTHLY WEATHEB REVIEW, Wmhlngtcm, April 1902,10: ‘205-243. 

48 
1 

!23 
39 
15 
55 
45 
89 

1,M3 

the sparsely populated regions of Minnesota, Wisconsin, 
and Michigan and in the Appalachian region, still shorter 
records were used. However, none less tha.n six years 
long was considered. So in these regions, a t  least, the 
charts are far from satisfactory as accurate representa- 
tions of the true snowfall. In  the Southern States, and 
everywhere for the fdl and spring nionths, all records 
showing any snowfall a t  all were used in det.ermining the 
position of t,he zero line. 

These charts represent the average monthly and annual 
snowfd from 1895 to 1813 only. With a longer period, 
nmny of the “islands” and some eculinr loops in the 
lines would robsbly disap ew. &is would apply ar- 

the avern.ge aniount,s are calculated from but few snow- 
storms. 

The data for the charts bf snow-bearing winds for the 
months December, January, February, and March were 
procured from the U. S. Daily Weather Maps (Wash- 
ington) for these months for the 18 years from 1895 to 
1913. The rinciple on which the wind roses were made 

pilot c1iart.s of the U. S. Hydrographic Office. For in- 
st.ance, take the wind rose for Boston in December (chart 
C.F.B. 4). In the 1s years there were 31 occurrences of 
snow a t  S a. m. These were distributed as follows: 

taicularly to t. K e snowfall of t R e southern States, since t E ere 

is roughly t, R e same as that! cmployed on the monthly 

. . .  ...... .... .... 

Wind dlrection. I N. I NE. I E. I SE. 1 8. I SW. I W. INW.ICnlm. I 

155 
8 
i4 
112 
31 
115 
107 
143 

2,697 

On the ori inal map the len th of the nortsh arrow was 

0.10 inch lon , and so on. To take an extreme case, 

nort,li wind and the other with a west wind. Thus there 
were but two arrows, each 0.50 inch long. The percentage 
of occurrences with no wind is indicated by a figure in 
the center, absence of any figure meaning 0. 

drawn 0.52 o 9 an inch long; t h at of the northeast arrow, 

Vicksburg ha f but two occurrences of snow, one with a 

THE AVERAQE DISTRIBUTION OF SNOWFALL. 

The averitge distribution of snowfall in the eastern 
United States is much the smie as t,list produced by a 
single cyclone. Northern regions well ex osed to winds 

fall. ‘fhus the country about the Great Lakes and the 
North Atlantic States gets heavy winter snows. Farther 
sout,li, although t,here is plenty of moisture, the tempera- 
tures accompanying precipitation in winter are not so 
fa.vorable to snowstorms. 

The Great Lakes revion, the Atlantic Coast States, 
the Appalachians, the &ulf States, and the central val- 
leys have distinct snowfall characteristics. Each region 
will now be considered separately. 

blowin froiii moist. surfaces receive the \ eaviest snow- 

The mo~~fdl about the Great L d e s .  

Perhaps the most striking feature of the early snow- 
fall charts of the United States was the heavy snowfall 
indicated in the Lake region. Now, with a lar e number 

t.inns, the details can be studied. 
For this purpose, the accompanying supplementary 

charts and diagrams (figs. 3-10) have been drawn. 
Figure 3 indicates the mean annual snowfall about the 
Great Lakes from 1895 to 1910. The data from about 
100 stations were used, many records being incomplete. 

of stations and a comparatively long series o P observa- 



6 MONTHLY WEATHER REVIEW. JANITART, 1 9 15 

In  the region nortsli and east of Lake Superior there are 
but, three stations; so t,here, a t  least, t,he chart is only 
approximate. A longer series of years would have been 
used had there been more stations prior to 1895 or had 
the Canadian snowfa,ll data after 1909 been published. 
Nevertheless, the general snowfall about the Great Lakes 
is indicated with some degree of accuracy. In  general, 
it  is to be seen t,hat the snowfa,ll is heavier in tmhe north 
than in the sout,li, anCl milch henvier on the enst shores 

The large range of 229 inches at Adanis is of little come? 
quence, for the minimum is above 100. 

The four diagrams represent monthly snowfall in 
inches and in er cents of the mean annual for different 

Lake region, west and east shores, respeckively, and figures 
8 and 10 for the southern Lake revion, west and east 
shores. In  fioure 7, for the western stores of the nortlieni 
Lake rcgioii, h e  five stations-Port iirtliur, Ontario; DU- 

regions 011 the E akes. Figures 7 and 9 are for the northern 

... :,I l-=r=-=-=A=G:=7---p ‘1 
i IC. 3.-Amra@ anniial snowfall about the Great Lakes, 1595-1910 (100 statlons). 

(Mercator projection.) 

than on the west. For instance, Port Arthur has 31 
inches and White River 93, Duluth 49, CMumct 136, 
Chicago 36, South Bend 03, Sandusky 29, Buffalo 78, 
Toronto 51, Adams 200. 

Figure 4, representino the minimum annual snowfall 
for any year lS95-1910,?ooks niuch like the mean annual 
chart mth  some esceptions. For instance, the minima 
at Calumet and Adams are about the same; also Port 
Arthur and White River have equal minima. 

_. - -. . - __ ----I- - _ 
FIO. 4.-MWium anullsl snowfall about the Great Lakes, lS&-1910. (Mercatnr.) 

Figure 5, the masimuni annual snowfall for the same 
eriod, also shorn close resemblance to the annual snow- 

fall distribution. The absolute niaximum of 33-1 inches 
occurring at Adams is far in excess of that nieasured 
elsewhere in this region. 

Figure 6 shows the difference between these niasinia 
and minima. The most striking range is that of 134 
inches a t  White River. This is nearly twice that at Calu- 
met, where the mean annual snowfall is much greater. 

~ - ~ - ~ ~ - ~ ~ - - = ~ ~ : - ~ - . ~ ~  ==---: ,I>- -:%=---.=:=r==A 

FIG. 5.-Maxlmum annual snowfall about the Great Lakes, 1895-1910. (blercator.) 

luth, Minn.; Escanaba, Alpcna, and Cliebo~~gan, Mic1i.---- 
have been used. The mean annual snowfall (1895-1913) 
for these five was 49 inches. Tlierc is one column for thc 
snowfall of each month from September to May. The 
scale on the left is in inches of snowfall for the middle part 
of each column and tho er cent of the annual mean for 
the edges. The snowfn II’ 1 is fairly evenly distributed 
through the winter months, but with a slight mininium 
in January and n maximum in February. 

--- 
FIG. &-Extreme range 01 snniisl snowfall about the Great Lakes. lS95-1910 (fig. 4 

minus Eg. 4). (Morcator.) 

Figure S, for the west shores of the southern Lake region, 
is based on observations a t  Milwimkee, Wis.; Chicago. 
Ill.; Detroit and Port Huron, Mich.; Toledo, Ohio; and 
Toronto, Ontario. There is a slow rise to a late winter 
m a s h u m  in February followed by a rapid clecline. The 
annual mean for the stat,ions is 45 inches. 

Figure 9, for the east shores of the northern Lake re- 
ion, waa made from observations at Calumet, Sault Ste. baric, and Charlevoix, Mich.; Saugeen (Southampton) 
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and Parry Sound, Ontario. The annual mean is 103 
inches-a sharp contrast to that of the west shores. 
The snowfall at  these stations comes rapidly to a maxi- 
mum in December and then slowly decreases. 

Figure 10, representing the snowfall of the east shores 
of the southern Lake region, is based on observations 

M O N T H L Y  S N O W F A L L .  
N O R T H E R N  LAKE R E G I O N  P O R T  A R T H U R  

W E S T  5 H O R L 5  D U L U T H  
1 8 9 5 -  1913 E S C A N A B A  

C H C B O Y G A N  
A L P C N A  -rl I I 

FIG. i.-l'rrrentage monthly snowfall for the western sboren of the northern c:rest 
Lakes. (Merrator.) 

from C'lcveland, Ohio; Erie, Pa.; Buffalo, Oswego, aiid 
Adams, N. Y. The annual mean is 81 inches and the 
iiiaxinium comes in Janua . 
abundant moisture precipitated at low temperatures by 
the f recluent winter cyclones. The prevailing northwest 
winds and the relative nearness to the Atlantic and the 

The snowfall in the La Y e region is derived from the 

monthly snowfall for the western 
Lakes. (Meerrtor.) 

shrlres of the sonthem 

Gulf of Mesico conibine to make the eastern and southern 
Lake region more moist than the western and northern. 
In consequence there is enerally diminishing wint,er pre- 

ward shores of the Lakes. The same would be true of 
snowfall if all the precipitation were in the form of snow. 

cipitation northwestwar % , with local masima on the lee- 

In the south, however, the t eniperature during preci i- 
tntion in winter is frequently t'oo high for snow. k, 
althou h the masimum precipitation oc.curs in the south- 

However, in the colder winters the snowfall in the south 
becomes heavier than in the north hccausc. inore of the 

east, t % e masimum snowfall is in the east and nnrtheast. 

I M O N T H L Y  S N O W F A L L .  
r: : N O R T H E R N  L A K E  R E G I O N  C A L UM E T. 

Fin. 9.-Perct?ntago monthly snowl~ll for the Pmtern shores of the northern Greal 
Lakes. (Merrator.) 

normally greater precipitation occurs as snow. The 
deiiciency of northern snowfall relative to southern in 
such cold periods is further accentuated by a decrease in 
the amount of snowfall in the north. This is due to the 
reduced moisture capacity of the colder air and to lack 
of normal cyclonic activity. The distribution of snow- 
fall by months, us indicated in figures 7 to 10, shows this 
dificrence in the effect of lower temperatures on snowfall. 

.Fercsnta:e monthly snawlall for the wtern shores of the southern Great 
Lakes. (Nercstor.) 

Thus figures 7 and 9 for the north indicate the snowfall 
inasinia in months which are not the coldest, while 
figures 8 and 10 for the south show the heaviest snowfall 
in the coldest winter months. 

As was indicated in the discussion of the.distribution 
of snowfall in cyclones (ll), moist cyclone winds in winter 
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cause increased precipitation when blowin from a com- 

cooling which produces this precipitation is caused part,ly 
by mixture and radiation but chiefly by forced a.scentj of 
the wind, due to increased friction and to topography. 
The result is heavy snowfall on leeward shores; since the 

revailing winds over the Lakes are west or northwest,, the 
Peeward shores are the ea.st8 ones. The usual low tem- 
perature of the northwest winds makes their precipita- 
tion generally snow in winter. 

The Lakes being warmest and mostly open mrly in 
winter, the 1eew.wd masiniuni tends t.o come tshen, but 
it is delayed by temperatmes t,oo high for snow. In  the 
northern Lake region, the niasinnnn occurs in December, 
but in the southern not until Jaiimry, although Deceni- 
ber has heavy snowfall (see figs. 9 and 10). 

The large variability of snowfall on the windward 
shores may be explained by the variable conditions of 
cyclonic action on which t,hese shores depend almost 
entirely for their snowfall. The snowfall of the eastern 
shores is made up of the fairly regular west-wind snowfd 
in addition to the irregular cyclonic snowfall and so 
shows less proport,ionate variation. 

Figures 3 to 6 and charts 1 to 15show thcdetailedeffects 
of the Great Lakes and winds on the distribution of snowfall 
in this region. Earl in winter the snowfall of the immediate 

For instance, notice the snodall of the Kew7eenaw Penin- 
sula. Early in winter the snowfall on the IIake shore is 
but little more than half as great, as that 1,000 feet 
higher; late in winter, the snowfall of tolie shore e uals 

the warm water made heavy snowfall possible is that of 
the night of November 2, 1911. An " unprecedented fall 
of 18 lnches (of snow) occurred at South Bend, Ind., 
although there was but little or none at an of the sur- 

hand, snowstorms are sometimes confined to the very 
shores of the Lakes. The October snowfall indicated on 
the southeastern shores of Lakes Michigan and Erie 
(chart, 2) is nearly d the average of two snowst>orms in 
1906 and 1910. Each gave more t,han a foot of snow 
near the Lakes, the heaviest falls occiirrino. in s0ut.h- 
western Michigan. The snowfall of one of tKese storms 
was only a t;race but 25 miles inland. Botlh occurred 
with onshore winds following t,he passing of c.yc1ones. 
Such is the local charact.er of early Lake snowstorms. 

Later, as the Lakes become cooler, the snowfall on the 
the amounts received inland. Also 

the water increase in num- 
the land (see charts 4 ,6 ,8 ,  and 

lo). Some of the late-winter increase of the shore snow- 
fall relative to that a short distance inland might be 
explained by snow drifting off the Lakes. Ice floes mov- 
ing about with the wind collect a t  the leeward sides of 
the Lakes and there present a fairly flat surface from 
which the winds blow snow onto t8he land. There in t,he 
weaker wind the snow is deposited, augnientino snowfall. 

Strips of snowfall heavier than inland are in3icated on 
the west shores of Lakes Huron and Michigan in Decem- 
ber, January, February, and the year (charts 5, 7, 9, 15). 
These are evidently from the easterly winds which come 

uadrant of strong 

consin than in the center, spoken of by Prof. A. J. Henry 
(see p. 4), is not indicated on these charts. In  February 
only 18 there a suggestion of this and on the annual chart 
(chart 15) there is no evidence of such a peculiarity. 

paratively . warm water surface over co f d land. The 

shores is generally 9 ess than that a short dist,nnce inland. 

that of the higher land. A case in which distance s roni 

rounding stations on that date" (15). B n the other 

snow in the northeast 
with winter hea7 cyc ones. The heavier snowf Al in southern Wis- 

In spring the warmth of the land relative to the water 
more or less counteracts the cooling tendency of on-shore 
winds and so tends to prevent precipitation. Thus the 
mid-winter areas of heavy snow on the east shore of 
Lake Michigan beconie in March and April stri s of snow- 

ence of the lake (see charts 7,9,11, and 13). This effect 
is shown also by the diminishing percentage of snowfall 
with winds from the Lakes from Eebruary to March (see 
charts 8 and 10). In  May, June, August, and September 
snowfall occurs in sinal1 amounts about the Lakes, par- 
ticularly near Lake Superior and on the high land not far 
from the other lakes. 

Most of the wind roses about the Great Lakes (charts 
4, 6, S, and 10) do not show m y  strilcing prevalence of 
snow with winds from the Lakes. Nevertheless, the 
snowfall is much heavier on the east shores than on the 
west. Although the surface wind may be from any 
direction during snowfall, still overhead atmospheric 
movements which are prevailingly from t,he west bring 
the moisture eastward from the Lakes. Furthermore, 
since the mind roses were made on the basis of the mere 
occurrence of snow at 8 a. m. without reference to the in- 
tensity of snowfall or to the force of the wind, they do not 
show which winds bring the major portion of the snowfall. 

Conclucsion.s.-In winter all parts of the Lake region 
are subject to snowfall from general cyclonic storms. 
Such storms may account for perhaps 30 inches of the 
annual means. The remainder is probably due to the 
effect of local topography on cold, moist winds. Thus 
the cold northwest winds of winter after crossing a lake 
de osit considerable snowfall on the eastern shores. 

&he western shores get R little local snowfall from the 
infrequent northeast winds. The shore snowfall topo- 
graphically produced, tends to reach a maximum early in 
winter when the winds from the relatively warm Lakes 
experience the greatest cooling on reaching land. 

The snoiofall of the Appalachian Mounduins. 

fall less than that received away from the 2 irect influ- 

In the Appalachian region, the greater the altitude, the 
heavier is the snowfall, as a general rule. In  the north, 
and even south to West Virginia, the highcr country re- 
ceives more than 100 inches n year. The high mountains 
of North Carolina apparently get less than 50 inches 
annually (see chart 15) (16). The average monthly 
snowfall reaches a masinium of ahoub one-qunrter of the 
annual, this maximum occurring usually in Janiiary, 
but in February in New England. 

The monthly charts show the progressive advance and 
retreat of the snowfall lines from Se tember to Map. 

West Virginia, and in August in the Adirondacks. Appa- 
rently no record of Jul snowfall in this re ion is coil- 

from 1S95 to 1913. However, snowfall in this month has 
occurred on Mount Washington at least (17). 

While the temperature control of latitude and altitude 
on snowfall are important, the exposure to snow-brinp- 
ing winds and the prosimitg of waiter surfaces to wind- 
ward can not be overlooked. As esn.mples, take three 
arens of very heavy snowfall in the Appalachians--the 
western Adirondacks, the southern Green Mountains, and 
the mountains of West Vir 'nia. 

N. Y., situated at an altitude of 1,571 feet above sou level 
and freely exposed to the west. The nioan annual 
snowfall there is 166 inches, as shown by eight years' 

Snowfall has been recorded in June sout E to Virginia and 

tained in the publishe B tables of the Weat % er Bureau 

The first is represented ?I y the station Number Four, 
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records. The month of heaviest snnwfall is .Docember, 
with 37 inches; January, February, and March a11 have 
more than 30. As \vas indicated in thn discussion of the 
snowfall about the Great Lakes, lecward shoros have 
hesrp snowfall, and escessive snowfd whoro topographic 
features strongly force the ascent. of moist winds. Num- 
ber Four, close to Lake Ontario, with the other Great, 
Lakes not far to windward, is escellently situated to ro- 
ceive heavy snowfall, which, with the topogrspliic oflect 
rddod, becomes profuse. Low-ville, about I5 miles west 
of Number Four, nearer I ~ n l r ~  Ontario, at an altitude of 
900 feet above sea level, receives on the average (15 years) 
but 93 inches a year. Blue Mountain Lake, 40 miles east, 

F~o.ll.-Distribution of snowfall across northern New York from Ldke Ontario 
eastward. 

Fro. 12.-Distribution of snowfall across West Virginia. 
FIG. 13.-Distribution of snowfall acros4 New En land from the New Hampshire 

cm5t to \vll\ismstown, bass. 
In all these flgures the w o w s  indicate the snow-bearing whds; the shaded curves 

Indicate the topography. 

of Number Four, 1,750 feet ahore sea level, has an aver- 
age annual snowfall of 105 inches (10 years). Indian 
Lnko, 10 miles farther east, altitude 1,705 feet, still 
more in the snow shadow of the n-estern Adiron- 
daclis, has an average annual snowfall of 92 inches. 
Thus tho escess of snowfall of Number Four ovor the 
lower station on the west and the higher ones on the 
east may be ascribed to its altitude on the one hand 
and to its esposure on the other. Tho wavelike distri- 
bution of snowfall in northern New Pork, from Lake On- 
t-ario - . eastward, -_ is quite marked. Figure 11 shows this 
gra Ifically. b e  second region, West Vir inia, has its nlaxiniuni 
snowfall at  Pickens on the west s f ope of the Appalachians. 

Pickens is at an altitude of 2,785 feet above sea levo1 and 
has an average annual snowfall of 11 1 inches (1 1 p a n ) .  
The wind roses for Elkins (charts 4, 6, 5, and 101 hare 
the west wind prominent in ever caso, for when the moist 

are forced to ascend rapidly more than 2,000 foot, w i d  
tho result that8 in winter mow usually falls with any 
strong west, wind. The first ridge very nppnrently costs 
its snow shadow on the country behind, so that on tho 
lee side the snowftill is the same at 1,000 feot elevation as 
a t  700 foet on tho windward side. (Sect fig. 12.) 

Tho Green Mountains of Vermont become progres- 
s i d y  snowier southward. This is not due to t,he in- 
crease in alt.itude, but to morn open os osure to thv 
moist easterly winds from the Atlantic. Tr le snowfall rrt 
Jacksonville, Vt., 1,000 feet above sea level, on the east 
slope of the southern part of the mountains, reprosents 
the ciilmination of the effects of this esposuro and of 
topography in this region. The average annual snowfall 
thtwe is 134 inches (15 years). On the other side of the 
ridge, Williamstown, Vt., at  711 feet altitude, hns but 50 
inches of snowfall annually (16 years). Figure 13 is a 
general snowfall and altitude rofile from the At,lantic 
Ocean across southern New &ampshire and Vermont 
to the west side of New England. The heavy snowfall 
at Jacksonville is probably c.aused by the east winds froni 
the Atlantic and north winds from up the Connecticut 
Valley, passing over the mountains there. The east 
winds are moist and the nort-h winds cold, and t,heir pas- 
sa e over the niountains in southern Vermont is proh- 
ab K y favored by the eastward turn of the Connect-icut 
Valley at that point, which hinders a further southward 
flow of air. Places on the west side of the Green Moun- 
tains are in the snow shadows of both the Gram Mountains 
and the Adirondacks, and so have relatively little snow- 
fall. I n  northern New England west-wind snowfall is 
again encountored in large amounts where the winds 
from the St. LawrenceValley cross the mountains. From 
these osamplos i t  is apparent that that) free esposure to 
moist winds leads to heavy snowfall at a mountain 
station in winter. 

The snoiifall qf t5e Atlanii~ const. 

The northmst snowstorm of the Atlantic coast is one 
of its emphatic winter characteristics. Whittier’s “Snow- 
bound” IS tshe classic description of such a storm in New 
England. The snowfall of the north Atlantic coast is 
very heavy in some winters, but almost lacking in others. 
The average annual amounts (see chart 15) ap roach 100 
inches in Maine but decrease rapidly sout I: ward. A 
short distance inland away from the tempering influence 
of the Atlantic and in a region cooler because of greater 
dtitude, the snowfall is heavier than on the coast as was 
the case about the Great Lakes. At points still farther 
back the snowfall is less because they are beyond the 
pale of the coast snowstorms. Thus the snowfall in 
south central Maine is less than that on the coast and 
less bhan that of the higher land to the north. This is 
shown on the charts for February March, April, and 
the year (charts 9, 11, 13, 15). 9%; same effec.t, ia also 
shown on t,he coastal plain of Virginia and North Caro- 
lina inOctober (chart 2). October snowfalls have occ,urred 
in this coastal area not once but several times in the 1s 
years. 
On the whole, the month of maximum snowfall is 

February, although January snowfall e uals that of 

Atlantic coast nearly all of the snowfall represented on 

winds of the Ohio Valley rmc i  f the Appalachians the 

February on the middle Atlantic coast. 1 or the south 
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the February chart came in February, 1899 (1 1, figs. 1-6). 
Even for the middle Atlantic coast, the omission of that 
one month in the whole period would mean a difference 
of 3 to 3 inches in the February and annual means. The 
snowfall lines on the April chart (chart 12) follow topog- 
raphy more closely than on any other. This may not 
be due so much to differences in the actual amount of 
snow fallen as in that which accumulated on the ground. 
For ground temperatures in spring and fall are such 
that, on a hill, snow will accumulate on the ground while 
in an adjacent valley but a few hundred feet lower, the 
groiincl may be just warm enough to melt the snow as it 
fads. Thus, on Blue Hill, Mass., the light snowstornis of 
1:dl and spring frequently cover tmhe ground 2 inches deep, 
while, nt the same tinic in the Boston basin a few niilea 
north and but 500 feet lower, the snow melts as it strikes 
the ground. The accumulated effect of the difference 
due to altitude and city heat is such that Blue Hill has 
8.11 annual snowfall mean of 55 inches as compared witmli 
41 for Boston (1895-1913). 

As is clearly shown on the December chart of snow- 
bearing winds (chart 41, snow on the immediate. const 
does not usually occur with the surface wind blowing off 
the coniparatively warm ocean. Later, when the water 
has become relatively cold, snow occurs most frequently 
with easterly, particularly northeasterly, winds. Fric- 
tion and topogaphy become effective snow producers 
with the late-wmter snow-bearmg wmds which blow on 
shore, as is the case with the snowfall about the Great 
Lakes. The delay of the rnasimum snowfall until 
February is due to the retarding effect of the ocean’s 
heat. Coast cyclones are more generally accompanied 
by snow in thls month than in an other. 

rcsult of moist air from the Atlantic Ocean cyclonically 
and topographically cooled. 

The snoufa.11 of the Gulf States. 

Thus most of the snowfall on t 5 e Atlantic coast is the 

The snowfd of the Gulf States may be described as 
occasional. On this account. the charts showing average 
snowfall per month or year glvo an erroneous impression. 
For instance, at  Montgomery, Ala., a total of 14 inches 
of snow fell during the 18 years from 1895-1913. This 
came in only four months: 
1899-Janumy ............................................... 3. i. 

Inchns. 

February ............................................. 3.0 
December .............................................. 3.5 

I9Ol-February ............................................. 4.0 

ilniounts too smnll to measure occurred as follows: 
Times. 

November .................................................. 2 
December .................................................... 6 
January. ..................................................... 6 
February ................................................... 7 
March.. ..................................................... 2 
April ....................................................... 1 

Thus tho annual moan of 0.8 inch tells one almost noth- 
ing of the character of tho snowfdl a t  Montgomery. This 
is typical of the South. 

Similarly, the data on which the wind roses were con- 
structed (charts 4, 6, S, and 10) are deficient. However, 
they do show that when the snow did occur it was, alniost 
without except-ion, with a norOherly wind. The snowfall 
which occurs with northwest winds is usually of the snow- 
flurry type, just as it  is over most of the eastern United 
States. On the other hand, the snow which comes with 
a north or northeast wind is fre uently heav enough to 
accumulate on the ground (see c ll arts 11 an crp 12). 

Since unusually cold weather must prevail in the Gulj 
Ytn.tes to allow snowfall there, the snow enerally occurs 

Area over the southern Ohio Valley and the southern 
Appalachians necessarily sets u a convectional circ.ulrtr 

result is recipitation that often starts as rain, but fre- 

intensity. The storm of February 10-14, 1S99, is an 
excellent illustration of the development of such a storm. 

The effect of altitude on the snowfall of southern Aln- 
bania and Mississippi S shown by the snow “islnnd” on 
the southern cuesta (see chnrt 12) and by tho amas of loss 
s1iowfd north of it (see chart 15). 

In  brief, snowfall in the Gulf States is iincommon. 
Occcwional snow flurries occur when strong winter cyclones 
pass on the north; but most of the snow conies with tlic 
northerly winds of anticyclones. 

Thp snowfa.ll of the upper M k k s i p p i  and 011.i.o TTallqs. 

l’hn snowfall of this great flat region is rnodera.t.c. 
diminishing southward and westward. Eren the eligh t 
topographical features are sufficient to iiinke the snowfall 
linea contour lines, to some extent. Much of the sinu- 
0sit.v of these lines can be explained by the snowfdl of a 
few heavy snowstorms. One storm late in April, 1901, 
gave from 1 to over 3 feet of snow in t-he up er Ohio 
Vdey.  The effect of this storm is plainly visib f e in tho 
1a.r e sorrthward bends of the 2-inc.h and the 1.-inch lines 
in 6 hio on the April chart (chart 12). The snowfall chart 
for April, 1901, in the MONTHLY WEATHER REVIEW for 
that month shows the general distribution of snow in this 
storm. Many other irreguhrities in the snowfall 1inr.s 
clue to single storms map be picked out on the maps. 

In  the Ohio Valley the niasimum snowfall comes in 
February, the coldest month. On the. other hand, in the 
u per Mississi pi Valley the maximn are in December and 

in the Northwest, generally prevent, hoavy snowfall in t.lieso 
months, bot,li by limiting the amount of moisture in the 
air and by favoring anticvclonic air circulation. 

The c,hnrts of the wind roses indicate northwestrwind 
snowfall as the most frequenbly occurring type. How- 
ever, t.he heavy snow comes with nort8h to east winds. 
These winds carry moisture from tshe Great Lakes, AOlan- 
tic Ocetm, and the Gulf of Mexico (through cyclonic 
action) while those froni the northwest Mow froni the dry 
continental interior. When the appropriate morning and 
evenin weather maps are compared wit,li the. charts of 
snowfa5 in my earlier paper (ll),  the contrast between 
the snowfall of these winds is readily discernible. In 
eneral, the snowfdl in the centralvalleys is not often 

feavy. This is because of dryness in the northwest and 
warnith in the east. 

under high pressure conditions. A col f high pressure 

tion with the warm air over t B e Gulf of Mesico. The 

quently B ecomes snow as the circulation increassey in 

&&arch. The f ow temperatures of January and February 

CONCLUSION. 

The average distribution of t8he snowfall of the eastern 
United States is generally controlled by winter tmipera- 
tures and the amount of moisture in the air. On account 
of their low temperatures and dampness, the Lakc region, 
Appalachians, and nort,h Atlantic coast get t’he hetiviest 
snowfall. On the other hand, the Ohio Valley, the south 
At,la.ntic m d  Gulf States are usually too warm for much 
snow. In  the northwest the snowfah is moderate because 
of the winter dryness. Within these la.rger snowfall pror- 
inces, the snodall  is locally modified b the topography 
and the esposure to moist winds. Tius, the Appnla- 
chians get heavier snows on their western than on their 
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eastern slopes (except in Vermont), and the eastern shores 
of t,heGreat Lakes et  niore snow t!hnn the western. 

for the cyc,loiiic act.ion and the effect of to ography on 

ais ern both cold and damp over prrtctically the whole e. .. t 
United States, it is the wind of the g o a t  snowst,orms. 
The northwest wind, although cold, is genernllv dry and 
so brings, at  most, only snow flurries esccpt, ’locnllr 011 
a windward mountain slope or in the lee of t,hc Grent 
Lakes. In brief, the nia.in factors w7hic.h control snowfall 
are ten1 ersture, moist-ure in the air, esposiiro to moistm 

cyclones. 

Snow generally fa 4 Is in connection with winter c.ycli’ncs, 

the winds cause precipitation. As the nort i! east wincl is 

winds, f ocnl topography, and the pnssagc of win t.cr 
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j : I. 
THE RAINFALL OF THE NORTHEASTERN UNITED 

STATES. 

Iiy B. 0. WALLIS, B. Sc. (ECONOMICS). F. R. C;. R., F. S. S. 
[Dated: North Finchlcp, England. Sept. 21,1914.1 

THE METHOD OF INVESTIGATION. 

Probably the two most iniportant considcrat,ions re- 
ga.rding the rainffill of any area are its total quant,ity 
aiid i t.s distribiibion through tho year. A t t enhn  is 
called in this pn.pe.r to the second c.onside,rat,ion, a n d  n.n 
n.tt.enipt, lins been made to measure the distribut,ion by 
mmns of the s ta t i s t id  niothod of tlifferenccs. The 
nniount of rainfall which would be prccipit>a t . d  n.t  n 
givm plsce, upon the n,ssumpt>ion t,hnt such rainfnll were 
evenly distrihu ted through the year, hss heen taken fi.s 
n 7 ~ 0 ~ ) ~ .  This n o m .  is obtained by dividing the total 
nnnual fall hy 365, and by niult.iplying tho quotients by 
2S, :jO, a.nd 31, respert,ively, to obt.nin the numhcrs 
which rcpresent the nornis for t.he niont,li of Februa.ry, 
and for the 30- and 31-c1a.y mont.hs. The d u e  of the 
norm 11a.s been tdwi for each iiionth for all places as 
100, so t,liat in t,he accompmying maps (figs. 2-5, 13-”’ - 3 )  , 

VIG. L-Anniial mar& of,phiviornetrie eocfficients for Michiran. Ohio Valley, nnd 1 . h ~  
Piedmont compared with the anniral march of the temperature onomnlirs for the 
oorthenstcru I’nihl Sf.ates. 

the line which is marked 100 indicates that the rainfnll 
n.t all places along th8.t line is the norni for thc month. 
Differenccs from the norm are cs resscd as percentages. 

Januniy is 3 inches; then since, when 2+==100, 3=130, 
the difference for tshat place for January is 130, which 
implies that during January at  that place the precipita- 
tion is 30 per cent above the nomi; i. e., January is n 
re1 ativ el y wet m on t,h . 

The ntinie “ pluvionictric coefficient ” has been given 
to t,liis qua.ntitative expression by Dr. A. Angot, who 
is responsihle for tallis application of t.hc method of 
rliff ewnces to rainfall studiss. When pluviomctric 
coefficicnts are inrlicated upon iiiaps, u 1011 the same 

the: rainfall norni have been called by tho present writer 
‘I equipluvcs,” using a Latin term for the sake of greater 

Su pose the norm for n given pace F 
inc ! es, sncl the actual average rainfall at  

for 

principles as isohyets, the lincs of equal c I opnrtiire from 

~- 
1 Mr. Ernest I;nld ( I )  has pointed out that the ‘*pluvlo,metrir coollicient“ is “the 

ratin of the illsin daily rainfall 01 a particular month to the LuBan daily rninlall of the 
w-hole yrw.” 

The term “isomer” ha< been suggested bv Jfr. G .  M k r  ( 4 j  in place of t.he term 
%quiplure” coined by Nr. WdLIL. If the former term is used one should be csreful 
to prelaee It with !he word “rsinlall” or “precipitatim.” since in itself ‘*isomer” does 
not suggest a quality of rainfall. This disnlvantaggo Is absent from the term “equi- 
p1uve.”-[c. A., jr.] 
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